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ABSTRACT This report describes the draft genome sequence of Weissella viridescens
UCO-SMC3, isolated from Helix aspersa Müller slime. The reads were generated by a
whole-genome sequencing (WGS) strategy on an Illumina MiSeq sequencer and
were assembled into contigs with a total estimated size of 1,612,814 bp. A total of
2,455 genes were predicted, including 2,301 protein-coding sequences. The draft ge-
nome sequence of W. viridescens UCO-SMC3 will be useful for further studies of spe-
ciﬁc genetic features and for understanding the mechanisms of its beneﬁcial proper-
ties in the skin.
In recent years, skin care products infused with snail slime have become popular. Theefﬁcacy of snail secretion in wound healing has been proven both in vitro and by
clinical studies (1, 2). It was reported that snail mucus components are able to stimulate
collagen and elastin formation in the skin and to improve the protection against
photoaging and free radical-mediated damage (3, 4).
We hypothesized that local microbiota can be involved in the beneﬁcial effects of
snail slime. Therefore, with the aim of improving our understanding of the factors
involved in the skin protection achieved by snail slime, we isolated lactic acid bacteria
(LAB) from the slime of the garden snail Helix aspersa Müller. Adult snails were fasted
for 12 h and then stimulated for mucosal secretion in a biosafety cabinet. Mucous
secretions were collected and seeded in de Man-Rogosa-Sharpe (MRS) agar for the
isolation of LAB at 37°C and 10% CO2 for 48 h. Among the LAB isolated from snail slime,
the UCO-SMC3 strain was selected because of its ability to inhibit the growth of the
skin-associated pathogens Cutibacterium acnes and Staphylococcus aureus in vitro. The
16S RNA sequence analysis indicated that the UCO-SMC3 strain belongs to the species
Weissella viridescens.
A single colony of strain UCO-SMC3 was picked for culturing prior to DNA isolation.
W. viridescens UCO-SMC3 was cultured for 12 h at 37°C (ﬁnal log phase) in MRS broth
(Oxoid, Cambridge, UK), and genomic DNA isolation was performed as described by
Azcárate-Peril and Raya (5). The genomic DNA of W. viridescens UCO-SMC3 was se-
quenced with the 2 150-bp paired-end read length sequencing protocol of the
Illumina MiSeq platform. The generated sequencing reads were ﬁltered to remove
low-quality reads and were then assembled with A5-miseq (6). The sequencing protocol
generated approximately 74.0 coverage of the genome. Strain UCO-SMC3 contained
19 contigs with a GC content of 41.4% and a total length of 1,612,814 bp. The Rapid
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Annotations using Subsystems Technology (RAST) server was used for functional
annotation of predicted genes (7). A total of 2,455 genes were predicted, including
2,301 protein-coding sequences, 60 tRNAs, 19 rRNAs, and 3 noncoding RNAs (ncRNAs).
In addition, 1 clustered regularly interspaced short palindromic repeat (CRISPR) array
was annotated in the genome, which was conﬁrmed by using CRISPRFinder (8). Default
parameters were used for bioinformatic analysis.
RAST analysis revealed that the W. viridescens UCO-SMC3 genome has genes for
resistance to trimethoprim and ﬂuoroquinolones. The genome was further analyzed
with BAGEL4 for the detection of bacteriocins (9), but no bacteriocin genes were
detected.
Two genes of collagen adhesins (cna1 and cna2) and an extracellular matrix-binding
protein gene (ebh) that promotes bacterial attachment to both soluble and immobi-
lized forms of ﬁbronectin were found inW. viridescens UCO-SMC3. The ssp5 gene for the
agglutinin receptor that is able to bind sialic acid residues of salivary agglutinin in a
calcium-dependent manner was also found in the UCO-SMC3 genome. In addition,
clusters of genes involved in the biosynthesis of tetrahydrofolate, riboﬂavin, and biotin
were found in strain UCO-SMC3.
The draft genome sequence of W. viridescens UCO-SMC3 will be useful for further
studies of speciﬁc genetic features and for understanding the mechanisms of its
beneﬁcial properties in the skin.
Data availability. This whole-genome shotgun project has been deposited at
DDBJ/ENA/GenBank under the accession number RHGY00000000. The version de-
scribed in this paper is version RHGY01000000. The SRA/DRA/ERA accession number
is ERP111538. The BioSample and BioProject numbers are SAMN09991636 and
PRJNA489880, respectively.
ACKNOWLEDGMENTS
This study was supported by Grants-in-Aid for Scientiﬁc Research (B) (2) (16H05019),
Challenging Exploratory Research (16K15028), and Open Partnership Joint Projects of
JSPS Bilateral Joint Research Projects from the Japan Society for the Promotion of
Science to H.K. and by ANPCyT–FONCyT Grant PICT-2016 (number 0410) to J.V. This
work was also supported by JSPS Core-to-Core Program A (Advanced Research Net-
works), “Establishment of international agricultural immunology research-core for a
quantum improvement in food safety.”
REFERENCES
1. Fabi SG, Cohen JL, Peterson JD, Kiripolsky MG, Goldman MP. 2013. The
effects of ﬁltrate of the secretion of the Cryptomphalus aspersa on
photoaged skin. J Drugs Dermatol 12:453–457.
2. Tribo-Boixareu MJ, Parrado-Romero C, Rais B, Reyes E, Gonzalez S. 2009.
Clinical and histological efﬁcacy of a secretion of the mollusk Cryp-
tomphalus aspersain in the treatment of cutaneous photoaging. Cosmet
Dermatol 22:247–252.
3. Tsoutsos D, Kakagia D, Tamparopoulos K. 2009. The efﬁcacy of Helix
aspersa Müller extract in the healing of partial thickness burns: a novel
treatment for open burn management protocols. J Dermatolog Treat
20:219–222. https://doi.org/10.1080/09546630802582037.
4. Brieva A, Philips N, Tejedor R, Guerrero A, Pivel JP, Alonso-Lebrero JL,
Gonzalez S. 2008. Molecular basis for the regenerative properties of a
secretion of the mollusk Cryptomphalus aspersa. Skin Pharmacol Physiol
21:15–22. https://doi.org/10.1159/000109084.
5. Azcárate-Peril MA, Raya RR. 2001. Methods for plasmid and genomic DNA
isolation from lactobacilli, p 135–139. In Spencer JFT, de Ragout Spencer
AL (ed), Food microbiology protocols, vol 14. Humana Press, Clifton, NJ.
6. Coil D, Jospin G, Darling AE. 2015. A5-miseq: an updated pipeline to
assemble microbial genomes from Illumina MiSeq data. Bioinformatics
31:587–589. https://doi.org/10.1093/bioinformatics/btu661.
7. Aziz RK, Bartels D, Best AA, DeJongh M, Disz T, Edwards RA, Formsma K,
Gerdes S, Glass EM, Kubal M, Meyer F, Olsen GJ, Olson R, Osterman AL,
Overbeek RA, McNeil LK, Paarmann D, Paczian T, Parrello B, Pusch GD,
Reich C, Stevens R, Vassieva O, Vonstein V, Wilke A, Zagnitko O. 2008. The
RAST server: Rapid Annotations using Subsystems Technology. BMC
Genomics 9:75. https://doi.org/10.1186/1471-2164-9-75.
8. Makarova KS, Wolf YI, Alkhnbashi OS, Costa F, Shah SA, Saunders SJ,
Barrangou R, Brouns SJJ, Charpentier E, Haft DH, Horvath P, Moineau S,
Mojica FJM, Terns RM, Terns MP, White MF, Yakunin AF, Garrett RA, van
der Oost J, Backofen R, Koonin EV. 2015. An updated evolutionary clas-
siﬁcation of CRISPR-Cas systems. Nat Rev Microbiol 13:722–736. https://
doi.org/10.1038/nrmicro3569.
9. van Heel AJ, de Jong A, Song C, Viel JH, Kok J, Kuipers OP. 2018. BAGEL4:
a user-friendly Web server to thoroughly mine RiPPs and bacteriocins.
Nucleic Acids Res 46:W278–W281. https://doi.org/10.1093/nar/gky383.
Garcia-Cancino et al.
Volume 8 Issue 11 e01654-18 mra.asm.org 2
 o
n
 April 3, 2019 by guest
http://m
ra.asm
.org/
D
ow
nloaded from
 
